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Abstract
Background
Risk perception has been found to be a crucial factor explaining inconsistent or non-use of
HIV prevention interventions. Considerations of risk need to expand beyond risk of infection
to also include the personal, social, emotional, and economic risks associated with preven-
tion intervention use.
Objectives
This systematic review of qualitative peer-reviewed literature from sub-Saharan Africa
examines perceptions of risk associated with HIV infection and HIV prevention intervention
use.
Data sources
We searched Medline, Embase, PsychInfo, Africa Wide Info, CINAHL, and Global Health
for publications and screened them for relevance.
Study eligibility criteria
Peer-reviewed qualitative studies published since 2003 were eligible for inclusion if they
examined risk perception or uncertainty in the context of a medically regulated intervention.
Only studies focusing on adults were included.
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Study appraisal and synthesis methods
Included publications were quality assessed using the Hawker method and coded
thematically.
Results
10318 unique papers were identified, of which 29 are included. Among the themes identi-
fied, a particularly salient one was the potential of HIV prevention interventions to threaten
the stability of a relationship and impact on how and when people may—or may not—
choose to use prevention interventions.
Limitations
This literature review excludes grey-literature, which may have distinct valuable insights. We
also excluded quantitative studies that may have challenged or triangulated our findings.
Conclusions and implications
When considering the risk of HIV acquisition, it is insufficient to examine biological risk in iso-
lation from the personal, relational and economic costs associated with intervention use.
This loss of emotional, physical, or material support may be perceived as more consequen-
tial than the prevention of a potential infection.
Introduction
The development and testing of new HIV prevention interventions aims to prevent new HIV
infections as well as provide both women and men with a greater range of intervention choices.
While several new modalities are promising, effectiveness in preventing HIV requires good
adherence. Research has identified risk perception as a crucial variable in explaining non-use of
HIV prevention interventions, showing that when situations and relationships are perceived as
being low-risk, it inhibits motivations to use and adhere to prevention interventions.[1–3]
The basic concept of risk, as the probability that an event will happen,[4] is fundamental for
epidemiologists, researchers, and health workers. However, people are not only at risk of a dis-
ease, but also consequences of interventions themselves including physical, social, and psycho-
logical risks associated with their use. These may include consequences as significant as
stigma, or as personal as the termination of a relationship.[5] Recognizing this complexity,
there has been a move away from examining decisions about HIV risk and intervention use as
a purely rational cost-benefit analysis, towards an approach that includes a contextualization
of people’s subjectivities and experiences as central to their motivation to use or not use inter-
ventions.[6] This recognition is important for two key reasons: firstly, it acknowledges that
decisions occur in a context that can both restrain and enable choice,[7] and secondly, HIV
falls within a much larger and complex hierarchy of concerns extending beyond a disease and
entering into deeply personal realms of trust, love, economic security, and values.[6] This con-
structivist approach to understanding risk highlights that an “individual’s biographic charac-
teristics,”[6] one’s relationship with partner(s), social network norms, and context all influence
how people perceive and respond to the risk of HIV. This broader conception of risk is useful
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because, unlike in biomedical frameworks, health is not assumed to be the key factor motivat-
ing decision-making.[6]
Throughout the development of HIV prevention interventions from condoms, pre and
post exposure prophylaxes (PrEP and PEP), voluntary medical male circumcision (VMMC),
to emerging interventions, including microbicides, vaginal rings, and injectable ARVs, con-
cerns have been raised about risk compensation, or the increase in risky behaviours caused by
a decrease in either real or perceived disease risk.[8]
The question guiding this research is: How do individuals understand the risks associated with
HIV and HIV prevention, and how do these conceptualisations influence the use of prevention
interventions? We examine the notion of risk perception across HIV prevention interventions,
both in development and currently available, to compare and contrast how risk is perceived and
influences decision-making. While HIV-testing is not always considered a prevention interven-
tion, it is included in this review because it is a well-known intervention and knowing one’s HIV
status was considered an important factor influencing the use of other interventions.[9]
Methods
Search strategy
We focused the review on evidence from sub-Saharan Africa due to the high-burden of HIV/
AIDS, and availability of qualitative research, so that there was some general comparability of
context. The search strategy was built through an iterative process of developing concepts based
on the research aim. After defining concepts, a search was conducted for related search strategies
and literature reviews to ensure comprehensiveness of search terms and synonyms.[10] Because
the primary concept, risk, does not translate directly into many languages spoken in sub-Saharan
Africa, background research was conducted on other terms that have been used to study similar
concepts. After consultations with other researchers who have conducted similar systematic lit-
erature reviews and a trained information scientist with a background in HIV systematic
reviews, the search strategy was further refined to include terms relating to: HIV prevention and
risk perception and service uptake and qualitative research and sub-Saharan Africa.
For the detailed search strategy, see S1 Table.
We searched the bibliographic databases Africa Wide Info, CINAHL, Embase, Global
Health, Medline, and PsychInfo. We exported all citations into Endnote (version 7) and
removed duplicates. Two authors screened the papers for relevance by title and abstract. Any
paper that at least one author thought was relevant was brought forward into the full-text
screening. Additional papers were identified through reference chasing, whereby reference
lists of potentially relevant publications were screened. Lists of papers for inclusion and exclu-
sion were compared and any discrepancies were discussed amongst authors until resolved.
The original search was run 6 March 2014 and updated using an identical search strategy on 3
March 2016. The update was felt necessary after a break in the analysis as many on the study
team started working on the Ebola outbreak in West Africa.
Inclusion criteria
To be included, publications needed to be qualitative, peer-reviewed research conducted with
adults in sub-Saharan Africa. Papers were included if they examined risk perception or uncer-
tainty in the context of a medically regulated HIV prevention intervention. This included
interventions such as condoms, microbicides, HIV testing, PrEP, PEP, and VMMC but
excluded economic or structural interventions. Papers focusing on young people under
18-years old were excluded as their challenges around HIV prevention and intervention use
may be distinct from those of adults.[11] Papers published before 2003 were also not eligible
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for inclusion. Quantitative studies were also excluded because of the better epistemological
appropriateness for answering this question using qualitative studies. Data were extracted
from papers written in English, Spanish, or French (Fig 1).
Quality assessment
The quality of each included study was assessed using the Hawker et al framework which
accounts for methodological appropriateness and reporting.[12] In it, there are nine domains:
Fig 1. PRISMA flow diagram.
https://doi.org/10.1371/journal.pone.0198680.g001
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abstract and title; introduction and aims; methods and data; sampling; data analysis; ethics and
bias; findings/results; transferability/generalizability; implications and usefulness. Each
domain is ranked 1 for ‘very poor’ to 4 for ‘good.’ Scores therefore rank between 9 and 36.
Studies were deemed high-quality (A) 30–36 points; medium quality (B) 24–29 points; low
quality (C), 9–23 points.[13] Studies were not excluded for being poor quality. Weaknesses
were also accounted for by recording author and reviewer identified limitations in the extrac-
tion table, which was used when synthesising and interpreting the findings.
Analysis and data synthesis
Using Microsoft Excel, data, including study location and design, methods used, population,
and sample size were extracted from the papers. EW read the papers and created a list of risks
associated with HIV, interventions explored, and contextual factors that were reported as
influencing either risk perception or intervention use. These factors were organized themati-
cally and simplified into a proposed coding framework. Each of the other authors then coded
five randomly selected papers and suggested modifications to the coding framework. Where
needed, definitions of codes were created and refined by the study team. The coding frame-
work and the full text of the included papers were loaded into QSR NVivo 10 (qualitative data
analysis software) for final coding. All studies were coded in duplicate by two authors.
Since the codes were intentionally broad, the text included within each code was separated
and organised thematically. Each theme was then summarised and analysed in relation to the
research question. When similar themes emerged under different codes, they were merged in
order to improve clarity and depth of understanding. The headings generated from the qualita-
tive narrative synthesis were used to organize the most salient themes. The papers from the
original and updated search were treated identically. For clarity and concision, the results have
been combined and are presented in the same PRISMA flowchart.
Sixty-four papers were found to be relevant to our research question. In order to focus the
review on papers that addressed the issue of risk perception and intervention use most directly, the
papers were classified on a scale of 1–4. This four-point scale was used because the appropriate cut-
off point for inclusion was not obvious at the outset, and so rather than risk needing to revise the
criteria and have all coders re-classify the papers, we adopted a graded classification scale, allowing
us to decide the appropriate cut-off point later. Papers were coded as “1” if risk perception and
intervention use were part of their primary research question. Papers were coded as “2” if risk per-
ception and intervention use was a major theme, but not their primary research question. Papers
were coded as “3” if they discussed risk perception explicitly, with intervention use as an implicitly
related issue, or vice-versa. Papers coded as “4” mentioned the connection between risk perception
and intervention use only peripherally. Papers were coded in duplicate and discrepancies were dis-
cussed between authors until consensus was reached. Only papers coded as 1 and 2 are discussed in
detail here as those classified as “3” or “4” contributed very little substance to the qualitative synthe-
sis.[14–49] Thus, of the 64 papers that met the general inclusion criteria (See Fig 1), only the 28
papers coded as “1” or “2” have been included in the detailed analysis presented below.
Results
Description of studies
Seven studies were conducted in South Africa,[50–56] four each in Kenya[50, 57–59] and
Malawi.[60–63] Three studies each were conducted in Mozambique[64–66] and Nigeria.[67–
69] Two studies each were conducted in Uganda,[70, 71] Zambia,[72, 73] and Zimbabwe.[51,
74] One study each was conducted in Ghana,[75] Madagascar,[76] Swaziland,[77] and Tanza-
nia,[78] Some studies were conducted in more than one country. Only one study focused on
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men who have sex with men (MSM).[58] Condoms were the most commonly researched
intervention. A description of the included studies is included in Table 1. A matrix showing
the distribution of research by populations and interventions is shown in Table 2.
Thematic areas
The finding are presented thematically, relating to the role of trust, partner influence, auton-
omy, and the intervention’s symbolic meaning. While these themes emerged from the data,
they sometimes overlap, largely reflecting the complexity of peoples’ lives. These are the multi-
faceted aspects of risk perception but we are conscious that they are not discrete. Where
themes were relevant to both sex-workers and non-sex workers, results are presented together,
highlighting similarities. Findings particularly relevant for sex workers are addressed sepa-
rately at the end of the findings section.
Risk perception decreases when feelings of trust grow in relationships. Condoms were
reportedly more acceptable in casual relationships not characterized by expectations of com-
mitment or fidelity.[53, 54, 64] As relationships became more committed, continued use was
difficult to maintain.[50, 51, 54, 58, 60, 64, 69, 74–76] The trust between sexual partners, gener-
ated over time, was displayed through eschewing HIV prevention and was found to influence
people to prioritize the relationship and their emotional wellbeing over HIV prevention.[74]
In a study on the HIV risk perception of student nurses in Zimbabwe, a male student said,
“One may use them [condoms] when you have sexual contact with a lover for the first time,
but later on people tend to stop using them because of the trust. Love is about trust and if one
continues to insist on the use of condoms, then no love exists.”[74] Likewise, a male informant
in Stern et al’s study of sexual history narratives in South Africa said, “when you are with
someone you use a condom the first time you have sex with them, second time, by the third
time you are used to that person and you almost trust them. No one uses a condom longer
than that.”[54] When condom use symbolises mistrust, abandoning them marks the transition
from a casual, transactional, or emotionally uninvested relationship to one that is based on
love, trust, and commitment.[50–53, 58, 60, 61, 64, 66, 68, 69, 74, 76] Condom use was there-
fore particularly problematic within marriage, since it was understood to reflect mistrust and
suspicions of affairs.[51, 53, 58, 60, 64, 74]
Insisting on condom use was reportedly used to punish one’s partner, or to communicate
dissatisfaction or a breakdown of trust. Parker et al researched concerns around fidelity
among young South African couples. One woman said, “We use condoms when I’m angry,
when I am thinking that he is cheating on me. But apart from that we are not using con-
doms.”[53] Patterns of condom use demonstrate the fluidity of risk perception even when the
risk itself may be stable: women felt physically or materially vulnerable when they could not
trust their partner, and less at risk when they were confident in their partner’s fidelity.
Fears that men were not trustworthy frequently emerged as a theme, as did women’s need
for HIV prevention interventions they could use without their partner’s knowledge.[51, 53, 56,
73, 74, 78] One woman in Parker’s study said, “You know I don’t want to trust someone any-
more and even now I don’t trust my boyfriend. I love him but I don’t trust him 100%.”[53]
While this lack of trust was not ideal for either partner, it was not felt to be sufficient grounds
for ending a relationship.
Corneli et al (2014) interviewed participants from Kenya and South Africa who serocon-
verted whilst enrolled in FEM-PrEP, a PrEP efficacy trial in Kenya, South Africa, and Tanza-
nia.[50] Participants expressed deep hurt at becoming HIV positive, largely because they
trusted their partners. One woman said, ‘‘I also have one sexual partner, whom I trusted and
knew cannot make me get there [be HIV positive].”[50] Some women’s faith in the protective
Risk perception and use of HIV prevention interventions
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Table 1. Description of included studies.
Author Title Year Country Method1 Intervention Quality
Assessment2
Abbott et al.[73] Female sex workers, male circumcision and HIV: a
qualitative study of their understanding, experience, and
HIV risk in Zambia
2013 Zambia IDI Condoms, VMMC C
Achan et al.[75] Coping strategies of young mothers at risk of HIV/AIDS
in the Kassena-Nankana district of Northern Ghana
2009 Ghana FGD, IDI Condoms C
Ankomah et al.
[67]
HIV-related risk perception among female sex workers in
Nigeria
2011 Nigeria FGD Condoms C
Bandali[64] Norms and practices within marriage which shape gender
roles, HIV/AIDS risk and risk reduction strategies in
Cabo Delgado, Mozambique
2010 Mozambique FGD, IDI Condoms C
Chirwa et al.[60] HIV prevention awareness and practices among married
couples in Malawi
2011 Malawi IDI Condoms, HIV
Testing
C
Corneli et al.[50] A descriptive analysis of perceptions of HIV risk and
worry about acquiring HIV among FEM-PrEP
participants who seroconverted in Bondo, Kenya and
Pretoria, South Africa
2014 Kenya
South Africa
Mixed-method, SSI Condoms, HIV
testing, PrEP
A
Grund &
Hennink[77]
A Qualitative Study of Sexual Behavior Change and Risk
Compensation Following Adult Male Circumcision in
Urban Swaziland
2001 Swaziland IDI VMMC B
Haram[78] AIDS and risk: The handling of uncertainty in northern
Tanzania
2006 Tanzania Ethnography Condoms, HIV
Testing
C
Izugbara[68] Constituting the unsafe: Nigerian sex workers’ notions
of unsafe sexual conduct
2007 Nigeria FGD, IDI, KII,
Observation
Condoms C
Kacanek et al.[51] A qualitative study of obstacles to diaphragm and condom
use in an HIV prevention trial in sub-Saharan Africa
2012 South Africa
Zimbabwe
FGD, IDI Condoms,
Diaphragm
B
Kalipeni &
Ghosh[61]
Concern and practice among men about HIV/AIDS in
low socioeconomic income areas of Lilongwe, Malawi
2007 Malawi FGDs, IDI Condoms C
Katsinde et al.
[74]
Student nurses’ perceptions of the HIV and AIDS
problem: a case study of Bindura School of Nursing,
Zimbabwe
2011 Zimbabwe Interviews Condoms, HIV
Testing
C
Kumwenda et al.
[62]
Factors shaping initial decision-making to self-test
amongst cohabiting couples in urban Blantyre, Malawi
2014 Malawi IDI HIV self-testing B
L’Engle et al.[57] Understanding partial protection and HIV risk and
behavior following voluntary medical male circumcision
rollout in Kenya
2014 Kenya IDI VMMC B
Langa et al.[65] HIV risk perception and behavior among sex workers in
three major urban centers of Mozambique
2014 Mozambique FGD, IDI Condoms, HIV testing
and counselling
(HTC)
B
Mkandawire et al.
[63]
‘At risk by fact of birth’: perceptions and concerns about
medical male circumcision for HIV prevention in
northern Malawi
2014 Malawi FGD, IDI VMMC C
Muñoz et al.[69] They bring AIDS to us and say we give it to them’: Socio-
structural context of female sex workers’ vulnerability to
HIV infection in Ibadan Nigeria
2010 Nigeria FGD, IDI,
Observation
Condoms, HIV
Testing
B
Munyewende
et al.[52]
Exploring perceptions of HIV risk and health service
access among Zimbabwean migrant women in
Johannesburg: A gap in health policy in South Africa
2011 South Africa IDI Condoms C
Ohnishi & Notico
[66]
Reduction of health-related risks among female
commercial sex workers: Learning from their life and
working experiences
2011 Mozambique FGD, KII Condoms C
Okal et al.[58] Social context, sexual risk perceptions and stigma: HIV
vulnerability among male sex workers in Mombasa,
Kenya
2009 Kenya FGD, IDI Condoms B
(Continued)
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power of trust, the normalization of men’s multiple concurrent partnerships, and few women-
controlled HIV prevention interventions places women at a higher risk when trying to balance
the desire to feel loved while protecting their health.
Partner behaviour influences risk perception. As shown above, one’s HIV risk percep-
tion is heavily influenced by their partner’s suspected or actual behaviour, which either made
partners feel safer or increasingly vulnerable.
Table 1. (Continued)
Author Title Year Country Method1 Intervention Quality
Assessment2
Parker et al.[53] Concerns about partner infidelity are a barrier to
adoption of HIV-prevention strategies among young
South African couples
2014 South Africa Couples IDI Condoms, HTC A
Reiss et al.[59] When I Was Circumcised I Was Taught Certain Things”:
Risk Compensation and Protective Sexual Behavior
among Circumcised Men in Kisumu, Kenya
2010 Kenya Interviews VMMC B
Sahin-Hodoglugil
et al.[56]
Degrees of disclosure: a study of women’s covert use of
the diaphragm in an HIV prevention trial in sub-Saharan
Africa
2009 South Africa
Zimbabwe
FGD, IDI Condom, Diaphragm,
Lubricant gel
B
Shefer et al.[55] AIDS fatigue and university students’ talk about HIV risk 2012 South Africa Condoms B
Sikasote et al.[72] Voluntary counselling and testing for HIV in a Zambian
mining community: serial interviews with people testing
negative
2011 Zambia FGD, initial and
follow-up interviews
VCT B
Siu et al.[70] Masculinity, social context and HIV testing: an
ethnographic study of men in Busia district, rural eastern
Uganda
2014 Uganda IDI, Participant
Observation
HTC A
Stern et al.[54] Sexual and reproductive health perceptions and practices
as revealed in the sexual history narratives of South
African men living in a time of HIV/AIDS
2014 South Africa FGD, IDI Condoms, HTC A
Stoebenau et al.
[76]
". . .but then he became my Sipa": the implications of
relationship fluidity for condom use among women sex
workers in Antananarivo, Madagascar
2009 Madagascar IDI, Interviews,
Participant
Observation, SSI
Condoms C
Ware et al.[71] What’s love got to do with it? Explaining adherence to
oral antiretroviral pre-exposure prophylaxis for HIV
serodiscordant couples
2012 Uganda IDI PrEP B
1-FGD = Focus group discussion; IDI = in-depth interview; KII = key informant interview, SSI-semi-structured interview
2-High quality studies, marked A received 30–36 points; medium quality studies, marked B, received 24–29 points; low quality studies, marked C, received 9–23 points.
https://doi.org/10.1371/journal.pone.0198680.t001
Table 2. Intervention and population matrix of included studies (n = 28).
Condoms Diaphragm/ Microbicide HIV testing PrEP VMMC
Sex workers (M/F) [73]; [67]; [68];[69]; [66]; [76]; [65] [69]; [66]; [65] [73]
General population [78]; [54] [78]; [72]; [54]
Couples (committed/ married/ cohabitating) [64]; [60]; [53] [60]; [62]; [53]
Men [77]; [61]; [59] [70] [77]; [59]; [57]; [63]
Migrants [52]
MSM [58]
People in sero-discordant partnerships [71]
Students [74]; [55] [74]
Trial participants [50]; [51]; [56] [51]; [56] [50]
Young mothers [75]
https://doi.org/10.1371/journal.pone.0198680.t002
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Even when women considered their own behaviour to be low-risk, their partner’s actions
left them vulnerable to infection.[50, 64, 75] A woman in Bandali et al’s study in Mozambique
stated, “I always explained to him that there are diseases. I can die, he can die and so can these
women he is with. When I talked to my husband about it he told me to shut up, that I know
nothing and that he is a man and knows everything.”[64] In a PrEP study in Kenya and South
Africa, respondents who acknowledged they were at moderate to high risk of HIV infection
felt so because of uncertainty of their partner’s monogamy or HIV status.[50] A participant
from Bondo, Kenya explained, ‘‘[HIV] is something I knew was there and I could get it at any
time . . . because I know my status but I don’t know his status. I don’t know his sexual behav-
iour. I just know my sexual behaviour.”[50]
In a study of PrEP adherence, study participants often felt that trying to protect their health
was futile without the support, cooperation, or fidelity of their partner.[71] For these women,
surrendering to the inevitability of HIV was the most feasible option: “I began to suspect he is
seeing other women. . . is he sleeping with other women so he can acquire more infection and
pass it on to me? [This makes me] so angry that I feel it’s useless to keep taking this medicine
[PrEP]. Because of that, I decided to leave it.”[71]
Suspecting or knowing about partners’ other relationships was a common theme.[50, 53,
60, 62, 64, 71, 72, 75, 78] While men’s concurrent partnerships were seen as more common-
place than women’s, they were also viewed as a source of infection.[50, 53, 60, 62, 64, 71, 72,
75, 78] Young mothers in Ghana and married women in Mozambique encouraged their hus-
bands to use condoms during extramarital affairs to protect themselves from HIV infection.
[64, 75]
Men sometimes acknowledged the validity of women’s health concerns relating to their
other partners, even while continuing these relationships: “Traditionally a man can marry as
many wives as he wants. So, our wives know they cannot win the argument if they complain
about our relations with other women. Now that there are diseases especially AIDS. . . When
she complains about the risk of disease, you may try to defend yourself but you know that hon-
estly your wife has a point.”[75]
Intervention use is not always an individual’s choice. Regardless of how at-risk someone
feels, most interventions, especially those widely available, are difficult to use covertly. As
shown above and below, respondents reported male resistance to interventions, limiting their
use and pressuring their partners to decide whether to insist on intervention use or risk ending
a relationship.
In all of the studies included in this review, men were presented as having greater social
power in determining intervention use. It was commonly reported that women would want to
use some form of prevention but were discouraged or disallowed. Reports of men resisting or
sabotaging condoms[50, 51, 54, 56, 58, 64, 65, 67–69, 71, 73, 75, 76, 78] and refusing HIV test-
ing[60, 62, 70, 74] were common. A woman from a study on young mothers in northern
Ghana summarised her frustration: “What can you do to prevent your husband from infecting
you with AIDS? Are you going to buy the female condom and insert it while sleeping every
night?. . . It is rather the man who can prevent it but if he doesn’t like using condoms, then
there is little you can do to prevent yourself from being infected.”[75] A man in Zimbabwe
remarked, “The condom requires a lot of work, especially for me. When I am tired and in the
mood to have sex . . . the condom [is] something that I don’t agree on.”[51]
Some women developed strategies to convince their partners, “You should speak to him in
a nice way instead of just saying “use”! You should convince him in the way you convince a
small child. . . explaining to him. . . And remind him of what fate would befall our family and
children if we get the virus.”[51] Achan’s study on young mothers in Ghana indicated that
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some women with more education who were more financially stable left or threatened to leave
their partners as a strategy to push for greater condom use.[75]
Most studies addressed, either directly or indirectly, that while HIV prevention may be
important, other priorities, like preserving a relationship, earning money, being a good parent,
or conforming, may be more valued at certain times in a person’s life.[50–53, 56, 58, 60, 62, 64,
65, 67, 68, 70, 71, 73, 74, 76, 78] For example, women may want to use condoms, but in trying
to negotiate their use, risk upsetting or losing their partner. This loss of emotional or material
support may be perceived as more consequential thana potential infection. In research on stu-
dent nurses in Zimbabwe, one woman clearly articulated the difficult balance between wanting
to be safe and wanting to be loved: “I asked my boyfriend to go for an HIV test together with
me, but he is reluctant. He keeps on postponing, which is a sign that he does not want. Now he
appears to have lost interest in me because I have said no to sex before being tested. Now, if all
men are like that, what do I do?”[74] In some instances the certainty of a break up, argument
or violence may be more immediate and personally significant than the comparatively abstract
prospect of HIV infection resulting from inconsistent intervention use.[74] These risks were
most commonly reported in the literature on condoms, which require consistent use and con-
sent from the male partner to be effective. These concerns were much less common in studies
on VMMC, a one-time procedure.[48, 77]
Positive symbolism makes intervention use desirable. Some prevention interventions
had positive symbolic meaning in certain contexts,[54, 59, 73, 74, 77], making them more
desirable to use. Moreover, having personal goals, like wanting a serious relationship or chil-
dren with one’s partner, encouraged people to examine their HIV risk and motivated interven-
tion use.
VMMC was viewed by some men as a “responsible choice”, a “symbol of commitment” and
reflected maturity and commitment to future partners, making them more desirable as part-
ners.[77] Moreover, its value as an HIV prevention tool was secondary to its increasing social
value including perceived hygiene, cleanliness, and sex appeal.[63] One participant in a study
in northern Malawi said, “I did not want to be a subject of discussion, so I decided to yank it
out [get circumcised]. Now I am happy that I don’t really have to worry about embarrassment
[of being uncircumcised].”[63]
A supportive relationship motivated some couples to seek HIV testing, despite high poten-
tial social, personal, and material costs of testing positive: “I went for HIV and AIDS testing
and counselling when my husband said we should. But I was afraid of the possible conse-
quences as you may end up pointing fingers about who is responsible. But my husband was
supportive and promised me there would be no blaming game” explained a female student
nurse.[74] When discussing whether or not to go for HIV testing with married couples,
Chirwa et al interviewed a couple in Malawi who explained that, “both of us initiated this. It
was as if we were thinking along the same lines. . .both of us have had the test four times. Now
we just encourage each other because we are not infected by HIV.”[60] Being tested and
receiving a negative result fortified their trust and love.
In the studies included in this review, those published most recently discussed condoms as
a valuable resource for preserving their health and the health of their partners, despite some of
the challenges reported.[54, 57] A man in Stern et al’s study explained, “I do not want to teach
myself to get used to not using a condom so that I can put other people’s lives in danger.”[54]
Another man from the same study said, “I was not really worried about me. I was worried
about other people, of putting other people’s lives in danger. The most depressing thing is to
think that other people can die because of you. Even today that is the reason that makes me
use a condom—as a responsible person.”[54]
Risk perception and use of HIV prevention interventions
PLOS ONE | https://doi.org/10.1371/journal.pone.0198680 June 14, 2018 10 / 18
The educational component of VMMC also appears to influence health preserving behav-
iours, especially around condom use: “I can tell her that despite being circumcised, we must
continue using a condom because MC [male circumcision] is not 100 percent. It only prevents
60 percent. Therefore, for us to protect better, we must use a condom. . . I can tell her that she
must also be faithful to me, because if she has an affair outside marriage, she can still infect me
even though I’m circumcised.”[57] The study did not test the sustainability of these changes in
attitude or behaviour.
Additional considerations for sex workers
In addition to the challenges discussed above, sex workers face further risks regarding HIV
prevention, as discussed below.
Poverty, risk perception and intervention use. Sex workers repeated the role of poverty
in multiple aspects of sex work.[58, 65, 67, 68, 73, 76] Many felt that sex work was their only
option to provide for themselves or their families and emphasised its role in pushing them
towards more unsafe but financially rewarding sexual practices.[52, 58, 65, 67–69, 73] One
woman reported, “I need to hurry and get as much money before the sickness comes. I have to
have the money. . . it’s very hard. What will happen to my children when I die? If a man will
pay big money for sex without condom I will do [it].”[69] The risk and sense of inevitability of
infection expressed by this respondent is clear, as is her need to prioritise her children’s well-
being over her own. Her need for money outweighs her ability to refuse sex.
Some sex workers however, reported consistent condom use. In Ohnishi and Notic¸o’s
study on a peer-led intervention in Mozambique, all sex workers reported consistent condom
use.[66] In two other studies [65, 73] some respondents reported refusing unprotected sex
regardless of the pay: “I always force my clients to use a condom. I have never accepted having
sex without a condom. Even if a client is a regular, we have to use a condom.”[65] For these
women, risk of HIV is omnipresent and intervention use is non-negotiable.
Relationships between sex workers and clients. The relationships that sex workers had
with their clients varied widely. One study from Madagascar examined in detail the fluidity of these
relationships.[76] Stoebenau et al found that commercial relationships often transitioned quickly to
romantic relationships. During that transition, pay for sex decreases while dependence on the other
person for assistance increases. This fluidity can trap women in cycles of falling in love with clients
thus reducing their power to negotiate intervention use. While clients who become partners may
offer some material support, it is often insufficient for her survival, and they may become jealous of
her relations with other clients, which he interprets as infidelity.[76] In Nigeria, Izugbara found that
some sex workers constructed condomless sex as a sign of her client’s responsibility and trust: “It
means you trust your partner, you are confident he will not deliberately want to harm you”[68] also
showing the fluidity between being a client and a partner.
Sex workers reported common manipulations by clients to have unprotected sex. One
woman in Nigeria reported that her clients say, “‘Don’t you love me? I love you and know
you’re clean. I believe you don’t have anything in your body. I trust you . . . don’t you love me
. . . you don’t love me? I’m not your client now I’m your boyfriend . . . how can we get married
if you continue like this?’ Sometime[s] we use condom[s], but most time[s] we don’t. I love
him and I don’t want this work all my life.”[69] Paired with the desire to leave sex work and
enter into a loving partnership, condom use falls in people’s hierarchy of concerns.
Discussion
This review found evidence that examining risk perception of HIV in isolation is insufficient
for understanding intervention use. Interventions themselves are replete with risks that may
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threaten relationship stability, economic security, and may be incompatible with the desire for
a committed or loving relationship. To understand intervention use, risk should be conceptu-
alized within the wider context in which decisions are made. Interventions themselves carry
economic, social, and emotional risks associated with them, as outlined in the introduction.
When HIV infection feels inevitable, using prevention seems inconsequential.
Health decisions involve consideration of how likely different possible outcomes are, and
their various short- and long-term effects. The short-term effects may be felt more immedi-
ately and their likelihood may be easier to judge. Potential long-term consequences may
involve more uncertainty and the span of time may make future risk more difficult to grasp.
For example, avoiding conflict with a spouse may be more important than demanding condom
use to prevent a potential HIV infection.
Moreover, the risks emanating from one intervention may not transfer to others. The
majority of the evidence discusses condom use but their unique attributes, including the need
for male approval and consistent use may not translate to interventions like PrEP, which can
be used covertly and during seasons of risk.
In Corneli’s study on HIV worry among women who seroconverted while participating in
the FEM-PrEP study in Kenya and South Africa, 52% of those who had contracted HIV had
reported that there was no chance they would become infected in the next four weeks.[50] The
study authors postulate four risk rationalisations, which made participants feel invulnerable:
protective behaviour (engaging in at least one HIV prevention practice), protective reasoning
(acknowledging risk but rationalising that there was no need to worry), recognised vulnerabil-
ity, and those who did not rationalise their risk or take any actions to prevent infection. There-
fore, risk perception and use of prevention interventions varied widely-some respondents
were able to engage in more protective behaviour than others.[50]
Research on the acceptability of a new intervention often hinges on product use and its
attributes. While these factors impact peoples’ willingness to use them, there is also a need to
understand how people understand the meaning of the intervention. Condoms are symbolic
of infidelity, mistrust, and therefore only relevant in short-term relationships. VMMC appears
to be connected to a much more positive symbolic meaning of responsibility, cleanliness, and
increased sexual pleasure. Emerging interventions, including PrEP, microbicides, intravaginal
rings, and an HIV vaccine, have a unique opportunity to ‘brand’ their meaning with associa-
tions compatible with love, commitment, fidelity, responsibility, and sexual pleasure.[79]
However, interventions marketed as female-controlled and empowering may result in male
resistance. Preventing HIV was important to respondents in all studies but was not their most
pressing concern. By making HIV prevention compatible with, and integral to, their larger
personal concerns, HIV prevention may become more relevant.
There are limitations to this review that should be considered. It was not feasible to contex-
tualise all of the findings from such a diverse area as sub-Saharan Africa in terms of language,
culture, health systems, and HIV epidemic, but we aimed to identify key themes that could be
useful to researchers, policy-makers, and clinicians. We did not consider grey-literature which
may have additional unique and valuable insights.
Despite these limitations, there is considerable evidence that risks extend beyond disease
transmission and enter into deeply personal realms of trust, love, economic security, and val-
ues. As new HIV prevention interventions emerge, there are opportunities to endow them
with symbolism connected to trust, love, and feelings of personal autonomy. Healthcare pro-
viders and clinical trialists need to be mindful that interventions are appropriate not only
based on clinical but also situational and personal indicators.
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Conclusion
Decision-making around HIV prevention interventions is influenced by multiple factors
beyond specific concerns regarding disease prevention. The use of prevention interventions
carries personal and symbolic risks, which must be considered. Emerging technologies have a
unique opportunity to ‘brand’ themselves with positive social connotations, facilitating their
use.
Interventions are not merely physical commodities; they are steeped in symbolic meaning.
[80] For example, microbicides have been found to be imbued with meanings of empower-
ment and hope.[79] Emerging interventions, whose symbolic meanings are being constructed
anew, may be uniquely positioned to infuse their ‘brand’ with associations compatible with
love, commitment, responsibility, and sexual pleasure, rather than those associated with dis-
ease, danger, and distrust. If interventions have positive symbolic meaning and are understood
to have fewer risks associated with them, uptake and adherence may improve.
Supporting information
S1 Table. Search strategy.
(DOCX)
S2 Table. PRISMA checklist.
(DOCX)
Acknowledgments
This research was funded by the Bill & Melinda Gates Foundation. The funders had no role in
the study’s design, analysis, interpretation, or publication. We would like to acknowledge Cai-
tlin Jarrett and Jane Falconer (LSHTM) for their advice and guidance on the search strategy.
Author Contributions
Conceptualization: Emily A. Warren, Pauline Paterson, Shelley Lees, Robyn Eakle, Heidi J.
Larson.
Data curation: Emily A. Warren.
Formal analysis: Emily A. Warren, Pauline Paterson, William S. Schulz, Shelley Lees, Robyn
Eakle, Jonathan Stadler, Heidi J. Larson.
Funding acquisition: Robyn Eakle.
Investigation: Emily A. Warren.
Methodology: Emily A. Warren, Pauline Paterson, Robyn Eakle, Heidi J. Larson.
Project administration: Emily A. Warren.
Supervision: Shelley Lees, Heidi J. Larson.
Visualization: William S. Schulz.
Writing – original draft: Emily A. Warren.
Writing – review & editing: Pauline Paterson, William S. Schulz, Shelley Lees, Robyn Eakle,
Jonathan Stadler, Heidi J. Larson.
Risk perception and use of HIV prevention interventions
PLOS ONE | https://doi.org/10.1371/journal.pone.0198680 June 14, 2018 13 / 18
References
1. Matson PA, Chung S-e, Sander P, Millstein SG, Ellen JM. The role of feelings of intimacy on percep-
tions of risk for a sexually transmitted disease and condom use in the sexual relationships of adolescent
African–American females. Sexually Transmitted Infections. 2012; 88(8):617–21. https://doi.org/10.
1136/sextrans-2012-050536 PMID: 22707479
2. Morrill AC, Noland C. Interpersonal issues surrounding HIV counseling and testing, and the phenome-
non of “testing by proxy”. Journal of Health Communication. 2006; 11(2):183–98. Epub 2006/03/16. doi:
10.1080/10810730500526745. PMID: 16537287.
3. Noar SM, Zimmerman RS, Atwood KA. Safer sex and sexually transmitted infections from a relationship
perspective. In: Harvey J, Wenzel A, Sprecher S, editors. Handbook of Sexuality in Close Relationships.
Mahwah, NJ: Lawrence Erlbaum Associates; 2004. p. 519–44.
4. Last J. A dictionary of epidemiology. International Epidemiological Association. New York: Oxford Uni-
versity Press; 1998.
5. Scott J. Rational choice theory. In: Browning G, Halcli A, Webster F, editors. Understanding contempo-
rary society: Theories of the present. Trowbridge, UK: Cromwell Press; 2000.
6. Bajos N. Social factors and the process of risk construction in HIV sexual transmission. AIDS care.
1997; 9(2):227–38. https://doi.org/10.1080/09540129750125244 PMID: 9135636
7. Giddens A. The constitution of society: Outline of the theory of structuration: Univ of California Press;
1984.
8. Hogben M, Liddon N. Disinhibition and risk compensation: scope, definitions, and perspective. Sexually
Transmitted Diseases. 2008; 35(12):1009–10. Epub 2008/10/22. doi: 10.1097/OLQ.
0b013e31818eb752. PMID: 18936724.
9. Bunnell R, Mermin J, De Cock KM. HIV prevention for a threatened continent: implementing positive
prevention in Africa. Jama. 2006; 296(7):855–8. https://doi.org/10.1001/jama.296.7.855 PMID:
16905790
10. Eakle R, Jarrett C, Bourne A, Stadler J, Larson H. Protocol for a systematic review: understanding the
motivations and barriers to uptake and use of female-initiated, primary biomedical HIV prevention tech-
nologies in sub-Saharan Africa. Systematic reviews. 2015; 4(1):1.
11. Celum CL, Delany-Moretlwe S, McConnell M, Van Rooyen H, Bekker L-G, Kurth A, et al. Rethinking
HIV prevention to prepare for oral PrEP implementation for young African women. J Int AIDS Soc.
2015; 18(4).
12. Hawker S, Payne S, Kerr C, Hardey M, Powell J. Appraising the evidence: reviewing disparate data sys-
tematically. Qualitative Health Research. 2002; 12(9):1284–99. Epub 2002/11/27. doi: 10.1177/
1049732302238251. PMID: 12448672.
13. Lorenc T, Petticrew M, Whitehead M, Neary D, Clayton S, Wright K, et al. Fear of crime and the environ-
ment: systematic review of UK qualitative evidence. BMC public health. 2013; 13(1):496.
14. Abrahams N, Jewkes R. Barriers to post exposure prophylaxis (PEP) completion after rape: a South
African qualitative study. Culture, Health & Sexuality. 2010; 12(5):471–84. Epub 2010/02/20. doi: 10.
1080/13691050903556316. PMID: 20169481.
15. Fitzgerald-Husek A, Martiniuk A, Hinchcliff R, Aochamus CE, Lee RB. "I do what I have to do to survive":
an investigation into the perceptions, experiences and economic considerations of women engaged in
sex work in Northern Namibia. BMC Womens Health. 2011; 11:35. doi: Artn 35 doi: 10.1186/1472-
6874-11-35. PubMed PMID: WOS:000208607800035. PMID: 21813006
16. Green EC, Kajubi P, Ruark A, Kamya S, D’Errico N, Hearst N. The need to reemphasize behavior
change for HIV prevention in Uganda: a qualitative study. Studies in Family Planning. 2013; 44(1):25–
43. Epub 2013/03/21. doi: 10.1111/j.1728-4465.2013.00342.x. PMID: 23512872.
17. Greene E, Batona G, Hallad J, Johnson S, Neema S, Tolley EE. Acceptability and adherence of a candi-
date microbicide gel among high-risk women in Africa and India. Culture, Health & Sexuality. 2010; 12
(7):739–54.
18. Ju¨rgensen M, Tuba M, Fylkesnes K, Blystad A. The burden of knowing: balancing benefits and barriers
in HIV testing decisions. a qualitative study from Zambia. BMC Health Services Research. 2012; 12:2.
Epub 2012/01/10. doi: 10.1186/1472-6963-12-2. PMID: 22222028; PubMed Central PMCID:
PMCPMC3268706.
19. Khumalo-Sakutukwa G, Lane T, van-Rooyen H, Chingono A, Humphries H, Timbe A, et al. Understand-
ing and addressing socio-cultural barriers to medical male circumcision in traditionally non-circumcising
rural communities in sub-Saharan Africa. Culture, Health & Sexuality. 2013; 15(9):1085–100. Epub
2013/07/03. doi: 10.1080/13691058.2013.807519. PMID: 23815101; PubMed Central PMCID:
PMCPMC3810456.
Risk perception and use of HIV prevention interventions
PLOS ONE | https://doi.org/10.1371/journal.pone.0198680 June 14, 2018 14 / 18
20. King R, Barker J, Nakayiwa S, Katuntu D, Lubwama G, Bagenda D, et al. Men at risk; a qualitative study
on HIV risk, gender identity and violence among men who have sex with men who report high risk
behavior in Kampala, Uganda. PLoS One. 2013; 8(12):e82937. doi: ARTN e82937 doi: 10.1371/journal.
pone.0082937. PubMed PMID: WOS:000328737700040. PMID: 24358239
21. Layer EH, Beckham SW, Momburi RB, Kennedy CE. Understanding the partial protection of male cir-
cumcision for HIV prevention among women in Iringa Region, Tanzania: an ethnomedical model. AIDS
Care. 2013; 25(8):1045–50. doi: 10.1080/09540121.2012.748874. PubMed PMID:
WOS:000321886700016. PMID: 23216512
22. Lees S, Desmond N, Allen C, Bugeke G, Vallely A, Ross D. Sexual risk behaviour for women working in
recreational venues in Mwanza, Tanzania: considerations for the acceptability and use of vaginal micro-
bicide gels. Culture, Health & Sexuality. 2009; 11(6):581–95. doi: Pii 911202913 doi: 10.1080/
13691050902721846. PubMed PMID: WOS:000274742600001. PMID: 19444689
23. Lukobo M, Bailey R. Acceptability of male circumcision for prevention of HIV infection in Zambia. AIDS
Care. 2007; 19(4):471–7. Epub 2007/04/25. doi: 10.1080/09540120601163250. PMID: 17453585.
24. MacPherson EE, Sadalaki J, Njoloma M, Nyongopa V, Nkhwazi L, Mwapasa V, et al. Transactional sex
and HIV: understanding the gendered structural drivers of HIV in fishing communities in Southern
Malawi. Journal of the International AIDS Society. 2012; 15(Suppl 1):1–9. Epub 2012/06/22. doi: 10.
7448/IAS.15.3.17364. PMID: 22713352; PubMed Central PMCID: PMCPMC3499929.
25. McClelland L, Wanje G, Kashonga F, Kibe L, McClelland RS, Kiarie J, et al. Understanding the context
of HIV risk behavior among HIV-positive and HIV-negative female sex workers and male bar clients fol-
lowing antiretroviral therapy rollout in Mombasa, Kenya. AIDS Education and Prevention. 2011; 23
(4):299–312. doi: 10.1521/aeap.2011.23.4.299. PubMed PMID: WOS:000293676900001. PMID:
21861605
26. Meiberg AE, Bos AE, Onya HE, Schaalma HP. Fear of stigmatization as barrier to voluntary HIV coun-
selling and testing in South Africa. East African Journal of Public Health. 2008; 5(2):49–54. PMID:
19024410
27. Mwanga JR, Mshana G, Kaatano G, Changalucha J. "Half plate of rice to a male casual sexual partner,
full plate belongs to the husband": findings from a qualitative study on sexual behaviour in relation to
HIV and AIDS in northern Tanzania. BMC Public Health. 2011; 11:957. Epub 2011/12/29. doi: 10.1186/
1471-2458-11-957. PMID: 22202562; PubMed Central PMCID: PMCPMC3296677.
28. Ngalande RC, Levy J, Kapondo CP, Bailey RC. Acceptability of male circumcision for prevention of HIV
infection in Malawi. AIDS and Behavior. 2006; 10(4):377–85. Epub 2006/06/01. doi: 10.1007/s10461-
006-9076-8. PMID: 16736112.
29. Njozing NB, Edin KE, Hurtig A-K. ’When I get better I will do the test’: Facilitators and barriers to HIV
testing in Northwest Region of Cameroon with implications for TB and HIV/AIDS control programmes.
SAHARA J. 2010; 7(4):24–32. PMID: 21409308
30. Okal J, Stadler J, Ombidi W, Jao I, Luchters S, Temmerman M, et al. Secrecy, disclosure and accidental
discovery: perspectives of diaphragm users in Mombasa, Kenya. Culture, Health & Sexuality. 2008; 10
(1):13–26. Epub 2007/11/27. doi: 10.1080/13691050701519730. PMID: 18038278.
31. Oyefara JL. Food insecurity, HIV/AIDS pandemic and sexual behaviour of female commercial sex work-
ers in Lagos metropolis, Nigeria. SAHARA J. 2007; 4(2):626–35. PMID: 18071614
32. Plotkin M, Castor D, Mziray H, Ku¨ver J, Mpuya E, Luvanda PJ, et al. "Man, what took you so long?"
Social and individual factors affecting adult attendance at voluntary medical male circumcision services
in Tanzania. Global Health: Science and Practice. 2013; 1(1):108–16.
33. Raingruber B, Uwazie E, Bowie S. Women’s voices: attitudes and behaviors of female Ghanaian sex
workers regarding HIV prevention and AIDS-related stigma. Issues in Mental Health Nursing. 2010; 31
(8):514–9. https://doi.org/10.3109/01612841003646999 PMID: 20624019
34. Smith DJ, Wakasiaka S, Hoang TDM, Bwayo JJ, del Rio C, Priddy FH. An evaluation of intravaginal
rings as a potential HIV prevention device in urban Kenya: behaviors and attitudes that might influence
uptake within a high-risk population. Journal of Women’s Health. 2008; 17(6):1025–34. https://doi.org/
10.1089/jwh.2007.0529 PMID: 18681822
35. Stadler J, Saethre E. Blockage and flow: intimate experiences of condoms and microbicides in a South
African clinical trial. Culture, Health & Sexuality. 2011; 13(1):31–44.
36. Thomsen S, Stalker M, Toroitich-Ruto C. Fifty ways to leave your rubber: how men in Mombasa ratio-
nalise unsafe sex. Sexually Transmitted Infections. 2004; 80(6):430–4. https://doi.org/10.1136/sti.2004.
010421 PMID: 15572608
37. Versteeg M, Murray M. Condom use as part of the wider HIV prevention strategy: experiences from
communities in the North West Province, South Africa. SAHARA J. 2008; 5(2):83–93. PMID: 18709211
Risk perception and use of HIV prevention interventions
PLOS ONE | https://doi.org/10.1371/journal.pone.0198680 June 14, 2018 15 / 18
38. DiCarlo AL, Mantell JE, Remien RH, Zerbe A, Morris D, Pitt B, et al. ‘Men usually say that HIV testing is
for women’: gender dynamics and perceptions of HIV testing in Lesotho. Culture, Health & Sexuality.
2014; 16(8):867–82.
39. Layer EH, Beckham SW, Momburi RB, Peter M, Laizer E, Kennedy CE. ‘He is proud of my courage to
ask him to be circumcised’: experiences of female partners of male circumcision clients in Iringa region,
Tanzania. Culture, Health & Sexuality. 2014; 16(3):258–72.
40. Macintyre K, Andrinopoulos K, Moses N, Bornstein M, Ochieng A, Peacock E, et al. Attitudes, percep-
tions and potential uptake of male circumcision among older men in Turkana County, Kenya using quali-
tative methods. PLoS One. 2014; 9(5):e83998. doi: ARTN e83998 doi: 10.1371/journal.pone.0083998.
PubMed PMID: WOS:000338029800009. PMID: 24802112
41. Mack N, Evens E, Tolley E, Brelsford K, McKenzie C, Milford C. The importance of choice in the rollout
of ARV-based prevention to user groups in Kenya and South Africa: a qualitative study. Journal of the
International AIDS Society. 2014; 17(3 Suppl 2):19157. Epub 2014/09/17. doi: 10.7448/IAS.17.3.
19157. PMID: 25224616; PubMed Central PMCID: PMCPMC4164014.
42. Matovu JK, Wanyenze RK, Wabwire-Mangen F, Nakubulwa R, Sekamwa R, Masika A, et al. "Men are
always scared to test with their partners . . . it is like taking them to the Police": Motivations for and barri-
ers to couples’ HIV counselling and testing in Rakai, Uganda: a qualitative study. Journal of the Interna-
tional AIDS Society. 2014; 17(1):19160.
43. Mbonye M, Rutakumwa R, Weiss H, Seeley J. Alcohol consumption and high risk sexual behaviour
among female sex workers in Uganda. African Journal of AIDS Research. 2014; 13(2):145–51. doi: 10.
2989/16085906.2014.927779. PubMed PMID: WOS:000340189200006. PMID: 25174631
44. Nyamhanga TM, Frumence G. Gender context of sexual violence and HIV sexual risk behaviors among
married women in Iringa Region, Tanzania. Global Health Action. 2014; 7:1–9. doi: ARTN 25346 doi:
10.3402/gha.v7.25346. PubMed PMID: WOS:000346191900001. PMID: 25491040
45. Perry B, Oluoch L, Agot K, Taylor J, Onyango J, Ouma L, et al. Widow cleansing and inheritance among
the Luo in Kenya: the need for additional women-centred HIV prevention options. Journal of the Interna-
tional AIDS Society. 2014; 17(1):19010.
46. Price JE, Phiri L, Mulenga D, Hewett PC, Topp SM, Shiliya N, et al. Behavior change pathways to volun-
tary medical male circumcision: narrative interviews with circumcision clients in Zambia. PLoS One.
2014; 9(11):e111602. https://doi.org/10.1371/journal.pone.0111602 PMID: 25375790
47. Protogerou C, Flisher AJ, Wild LG. Factors shaping condom use among South African university stu-
dents: a thematic analysis. Journal of Psychology in Africa. 2014; 24(3):215–24.
48. Riess TH, Achieng MM, Bailey RC. Women’s beliefs about male circumcision, HIV prevention, and sex-
ual behaviors in Kisumu, Kenya. PLoS One. 2014; 9(5):e97748. https://doi.org/10.1371/journal.pone.
0097748 PMID: 24844845
49. Siegler AJ, de Voux A, Phaswana-Mafuya N, Bekker L-G, Sullivan PS, Baral SD, et al. Elements of con-
dom-use decision making among South African men who have sex with men. Journal of the Interna-
tional Association of Providers of AIDS Care. 2014; 13(5):414–23. https://doi.org/10.1177/
2325957414535979 PMID: 24935692
50. Corneli AL, McKenna K, Headley J, Ahmed K, Odhiambo J, Skhosana J, et al. A descriptive analysis of
perceptions of HIV risk and worry about acquiring HIV among FEM-PrEP participants who serocon-
verted in Bondo, Kenya, and Pretoria, South Africa. Journal of the International AIDS Society. 2014; 17
(3 Suppl 2):19152.
51. Kacanek D, Dennis A, Sahin-Hodoglugil NN, Montgomery ET, Morar N, Mtetwa S, et al. A qualitative
study of obstacles to diaphragm and condom use in an HIV prevention trial in sub-Saharan Africa. AIDS
Education and Prevention. 2012; 24(1):54–67. doi: 10.1521/aeap.2012.24.1.54. PubMed PMID:
WOS:000300119600005. PMID: 22339145
52. Munyewende P, Rispel LC, Harris B, Chersich M. Exploring perceptions of HIV risk and health service
access among Zimbabwean migrant women in Johannesburg: A gap in health policy in South Africa?
Journal of Public Health Policy. 2011; 32(Suppl 1):S152–61. doi: 10.1057/jphp.2011.36. PubMed
PMID: WOS:000292687300013. PMID: 21730988
53. Parker L, Pettifor A, Maman S, Sibeko J, MacPhail C. Concerns about partner infidelity are a barrier to
adoption of HIV-prevention strategies among young South African couples. Culture, Health & Sexuality.
2014; 16(7):792–805. https://doi.org/10.1080/13691058.2014.905707 PMID: 24816215.
54. Stern E, Rau A, Cooper D. Sexual and reproductive health perceptions and practices as revealed in the
sexual history narratives of South African men living in a time of HIV/AIDS. SAHARA J. 2014; 11
(1):233–44. https://doi.org/10.1080/17290376.2014.985701 PMID: 25495581.
55. Shefer T, Strebel A, Jacobs J. AIDS fatigue and university students’ talk about HIV risk. African Journal
of AIDS Research. 2012; 11(2):113–21. https://doi.org/10.2989/16085906.2012.698078 PMID:
25859914
Risk perception and use of HIV prevention interventions
PLOS ONE | https://doi.org/10.1371/journal.pone.0198680 June 14, 2018 16 / 18
56. Sahin-Hodoglugil NN, van der Straten A, Cheng H, Montgomery ET, Kacanek D, Mtetwa S, et al.
Degrees of disclosure: a study of women’s covert use of the diaphragm in an HIV prevention trial in sub-
Saharan Africa. Social Science & Medicine. 2009; 69(10):1547–55.
57. L’Engle K, Lanham M, Loolpapit M, Oguma I. Understanding partial protection and HIV risk and behav-
ior following voluntary medical male circumcision rollout in Kenya. Health Education Research. 2014;
29(1):122–30. doi: her/cyt103. https://doi.org/10.1093/her/cyt103 PMID: 24293524. Language: English.
Entry Date: 20140528. Revision Date: 20150710. Publication Type: Journal Article.
58. Okal J, Luchters S, Geibel S, Chersich MF, Lango D, Temmerman M. Social context, sexual risk per-
ceptions and stigma: HIV vulnerability among male sex workers in Mombasa, Kenya. Culture, Health &
Sexuality. 2009; 11(8):811–26. doi: Pii 911828488 doi: 10.1080/13691050902906488. PubMed PMID:
WOS:000274743100006. PMID: 19484638
59. Riess TH, Achieng MM, Otieno S, Ndinya-Achola J, Bailey RC. "When I was circumcised I was taught
certain things": risk compensation and protective sexual behavior among circumcised men in Kisumu,
Kenya. PLoS One. 2010; 5(8):e12366. https://doi.org/10.1371/journal.pone.0012366 PMID: 20811622
60. Chirwa E, Malata A, Norr K. HIV prevention awareness and practices among married couples in Malawi.
Malawi Medical Journal. 2011; 23(2):32–7. PubMed PMID: WOS:000306553200001. PMID: 23074809
61. Kalipeni E, Ghosh J. Concern and practice among men about HIV/AIDS in low socioeconomic income
areas of Lilongwe, Malawi. Social Science & Medicine. 2007; 64(5):1116–27. doi: 10.1016/j.socscimed.
2006.10.013. PubMed PMID: WOS:000245155000010. PMID: 17110008
62. Kumwenda M, Munthali A, Phiri M, Mwale D, Gutteberg T, MacPherson E, et al. Factors shaping initial
decision-making to self-test amongst cohabiting couples in urban Blantyre, Malawi. [References]. AIDS
and Behavior. 2014; 18(Suppl 4):396–404.
63. Mkandawire P, Dixon J, Luginaah I, Armah F, Arku G. ’At risk by fact of birth’: perceptions and concerns
about medical male circumcision for HIV prevention in northern Malawi. Health, Risk & Society. 2014;
16(4):295–307. doi: 10.1080/13698575.2014.919994. PMID: 103970965. Language: English. Entry
Date: 20140711. Revision Date: 20151023. Publication Type: Journal Article.
64. Bandali S. Norms and practices within marriage which shape gender roles, HIV/AIDS risk and risk
reduction strategies in Cabo Delgado, Mozambique. AIDS Care. 2011; 23(9):1171–6. Epub 2011/04/
09. doi: 10.1080/09540121.2011.554529. PMID: 21476146.
65. Langa J, Sousa C, sar, Sidat M, Kroeger K, McLellan-Lemal E, et al. HIV risk perception and behavior
among sex workers in three major urban centers of Mozambique. PLoS One. 2014; 9(4):e94838. doi:
ARTN e94838 doi: 10.1371/journal.pone.0094838. PubMed PMID: WOS:000336922600094. PMID:
24736653
66. Ohnishi M, Notico E. Reduction of Health-Related Risks Among Female Commercial Sex Workers:
Learning From Their Life and Working Experiences. Health Care for Women International. 2011; 32
(3):243–60. doi: Pii 933654564 doi: 10.1080/07399332.2010.530726. PubMed PMID:
WOS:000287491900006. PMID: 21337245
67. Ankomah A, Omoregie G, Akinyemi Z, Anyanti J, Ladipo O, Adebayo S. HIV-related risk perception
among female sex workers in Nigeria. HIV/AIDS (Auckland, NZ). 2011; 3:93–100.
68. Izugbara CO. Constituting the unsafe: Nigerian sex workers’ notions of unsafe sexual conduct. African
Studies Review. 2007; 50(03):29–49.
69. Muñoz J, Adedimeji A, Alawode O. ‘They bring AIDS to us and say we give it to them’: Socio-structural
context of female sex workers’ vulnerability to HIV infection in Ibadan Nigeria. SAHARA J. 2010; 7
(2):52–61. PMID: 21409295
70. Siu GE, Wight D, Seeley JA. Masculinity, social context and HIV testing: an ethnographic study of men
in Busia district, rural eastern Uganda. BMC Public Health. 2014; 14:33–43. https://doi.org/10.1186/
1471-2458-14-33 PMID: 24417763.
71. Ware NC, Wyatt MA, Haberer JE, Baeten JM, Kintu A, Psaros C, et al. What’s love got to do with it?
Explaining adherence to oral antiretroviral pre-exposure prophylaxis (PrEP) for HIV serodiscordant cou-
ples. Journal of Acquired Immune Deficiency Syndromes (1999). 2012; 59(5):463–8.
72. Sikasote J, Grant L, Chinn DJ, Macwang’i M, Murray SA. Voluntary counselling and testing for HIV in a
Zambian mining community: serial interviews with people testing negative. Sexually Transmitted Infec-
tions. 2011; 87(5):433–8. https://doi.org/10.1136/sti.2010.047738 PMID: 21429898
73. Abbott SA, Haberland NA, Mulenga DM, Hewett PC. Female sex workers, male circumcision and HIV:
a qualitative study of their understanding, experience, and HIV risk in Zambia. PLoS One. 2013; 8(1):
e53809. Epub 2013/01/26. doi: 10.1371/journal.pone.0053809. PMID: 23349745; PubMed Central
PMCID: PMCPMC3547927.
74. Katsinde TJ, Katsinde CS, Mwale M. Student Nurses’ Perceptions of the HIV and AIDS Problem: A
Case Study of Bindura School of Nursing, Zimbabwe. Journal of Sustainable Development in Africa.
2011; 13(1):212–26.
Risk perception and use of HIV prevention interventions
PLOS ONE | https://doi.org/10.1371/journal.pone.0198680 June 14, 2018 17 / 18
75. Achan SF, Akweongo P, Debpuur C, Cleland J. Coping strategies of young mothers at risk of HIV/AIDS
in the Kassena-Nankana District of Northern Ghana: original research article. African Journal of Repro-
ductive Health. 2009; 13(1):61–78. PMID: 20687266
76. Stoebenau K, Hindin MJ, Nathanson CA, Rakotoarison PG, Razafintsalama V. ". . . But then he became
my sipa": the implications of relationship fluidity for condom use among women sex workers in Antanan-
arivo, Madagascar. American Journal of Public Health. 2009; 99(5):811–9. https://doi.org/10.2105/
AJPH.2007.118422 PMID: 19299685
77. Grund JM, Hennink MM. A qualitative study of sexual behavior change and risk compensation following
adult male circumcision in urban Swaziland. AIDS Care. 2012; 24(2):245–51. Epub 2011/07/23. doi: 10.
1080/09540121.2011.596516. PMID: 21777079.
78. Haram L. AIDS and risk: The handling of uncertainty in northern Tanzania. Culture, Health & Sexuality.
2005; 7(1):1–11. Epub 2006/07/26. doi: 10.1080/13691050410001680500. PMID: 16864184.
79. Lees S. Emergent HIV technology: urban Tanzanian women’s narratives of medical research, microbi-
cides and sexuality. Culture, health & sexuality. 2015; 17(4):412–27.
80. Whyte SR, Van der Geest S, Hardon A. Social lives of medicines: Cambridge University Press; 2002.
Risk perception and use of HIV prevention interventions
PLOS ONE | https://doi.org/10.1371/journal.pone.0198680 June 14, 2018 18 / 18
Copyright of PLoS ONE is the property of Public Library of Science and its content may not
be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.
